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(57) Abstract: The invention relates to substituted 6-membcrcd N-heterocyclic compounds of formula (I), pharmaceutical^ 
acceptable salts and hydrates thereof, wherein each substitute has the meaning given in the description; compositions containing 
them; and their uses as FK506 binding proteinase inhibitor for treating or preventing neurodegenerative diseases and other 
related neurological disorders. 

(57) IS 5? 



FK506 %&%&&*&MrMM£tt&&#fi%&ilft'\t*A 



FKBPs &ft>\kfy®M&1%&%>/& l 7£0tiri£ 

4t&£E.4f #.£^5 (neurodegenerative diseases) A — H 

feteFT £&jgt&^ (Alzheimer's 
disease), ^ & & ^ (Parkinson's disease) , 't&ffi&gi 
(Huntington's disease) 4JR.£*&4) £#4fca£ (ALS)^-#^#t 

(neurotrophic fetors, NTFs), ^Jft^it-fc @ ^- (NGF), 

>9f£iLm, fi|rJt,&.fefe*h FK506 (FKBPs) -5T^l# 

FK506 T£$feiMt&&&ti&£jHt&*f#ti 



■fc*** »t, FK506 $ %£¥}%®ftft, 

>Ml$#B tt***#*4L--*#g##-f FKBPs 

^^me.^T^it^ I #4fc^#-g-#flf" FKBPs 




(I) 
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X£CH 2 , 0, S, SO, S0 2 4NR 3 , * t RsA*.* Ci~C«*tt.. 
Y£Oi£ S, 

Z£CH 2 , 0 & NR 4 , itiR4jt*,*Ci~C*t;4., 

R» * Ci-Ci i^fe* C 2 ~C 8 Ca-Csi^ 

■Jl-il Ar 2 , 

0T#-ft: G»~d***Uk, <*~C,iFifrM, Ar 2 ; ilJL^^L 

#t4M w *P***.'h* 5-6 <fic*£&&, 
t&^l~6>h&i|Tfc#£;&-f : 0, S, N; SP-h-TiE.*^, 
^It M ^^Tfi^MMM: ^l*. **, * 

TJfc, ^.ILVA*, Ct-c, c 2 ~c 6 jL 

( i) #4fc^# 1 J|«HC<ttiLAffA|4b^# 2, 
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( ii ) ftltfr® 2 *-f&*UHfc^4lr 3 




( iii) #4fc^ 3 fcj&iiAf-fctt HC1 *UM* 




HC1 ^ZiHA^^iHtf 9^#4b^lb 5, 




HO 



( v ) #4fc^# 5 R, C0C1 £Jl, 4fc^# 6, 




( vi) #4b<Mfr 6 ^4MIW^-1^W^ 7 
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DMAP 4 TEA 8, 



( viii ) 8 /fl MCPBA I 4fc<Mfr. 
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x£s, soilso 2 , 

NH, 

R.£##^S Ar t> 

Ar, ^ Ar 2 I* i- 2-^, 2- 
•k"^, 3-*k*k&, 2-«g^&, 2-^^A-, 3-^^ 

2-^^L, 2-»5!*** SMSHMfc-; Ar, I, 

Ar 2 t&^l~3^&£^Tfc#JM^: t,*^, 

W 6 M41t#|., d~c 4 G~C< ^ 

(3R)-4-[(4-T^P£gfc£-)]-l, 4-^-3-H.^-L-^^# J ^ 

(3R) -4- [ (4- ¥ ] -1 , 4-£#-3-&&-L-^#, & , 
(3R) -4- [ (4- f &$4M&) 1 -1 , 4-^*-3-&&-L-*lt&¥ SI , 
(3R)HK (4- 4-&#-3H§m-L-£#,&£&, 
(3R)-4-[(4-¥&3Pt8Lg-)]-l, 4-^-3-11 [3- ( 
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(3R) -4- [ (4- f **L* «fc4t ) ] -1 , 4-&*-3-&&- [N- f i-N- 
(2-**Ufc) 

(3R) -4- [ (4-?*****) ] -1, 4-&#-3-&&-£* «f, 
(3R)-4-[(4-f &3P#3k&)]-l, 4-&#-3-^&- ( 2~ 

(3R)-4-[(4-V***«Ut)]-l, 4-&*-3-&&- (N-fjL-N-^ 

(3«Hh[(4-V*»4hUfc)]-l, 4Hg**-ft*- ( 3-«) 

(3R)-4-[(4-T*^*Sb^)]-l, 4H&iHH**-(3-*6*) - 

(3©Hh[(*-f JMM»*)]-1, 4-&*-3-&&-<l, 3-^£&) 

(3R)-4-[(4-f ***«b&)]-l, 4-**-9-A*- ( 
^-3-^) -^gg, 

<3R)-4-[(4-T*****.)]-l, 4-&*-3-&&- ( 
(3R)-4-[(4-V*.^Sb*)]-l, 4-**-3-*Ufc-[l-( 2-&^) 
(3R)-4-[(4-f*****)]-i, 4-i*-3-*t-[3-[2-(6- 

(3R)-4r[(4-T4*#gt < 4.)]-i, 4-**-3-&*-[N-£& 
-N-3-. (3-**) 

(3R)-4-[(4-T*«***.)]-l, 4-**-3-A^- ( i, 3-~*¥ 

HA) -#i*?6l, 
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(3R)-4-[(4-f **#«t4.)]-l, 4-*#-3-At- (2-^) 

0, 

(3R)-4-[(4-V*^StL)]-l, 4-*#-3-A*- ( 3-£&& ) - 
ftft, 

(3R) -4- [ (4- *f ] -1 , 4-*#-3Hfcft-[l-:fc&-l- 

(3R) -4- [ (4- f A) ] -1 , 4-**-a-M-[l-ft-l- 
(3-ft.lUMHfc) 

(3R) -4- [ (4- ¥ ] -1 , 4r**-3HMl-**ft.* ¥ it, 

(3R) -4- [ (4- f ] -1 , 4-!£*-3-&&-4p f T 

(3R)-4-[(4-f JMMWfcA)]-l, 4-«^#-3-^^- ft^-3- 

(3R) -4- [ (4- f ] -1 , 4-*m-3-$L#L-#*&%L f 0, 

(3R)-1, l-^*,4l-4-[(4rT*JMrtUt)]-l, 4-*#-3-*ft-L- 

&t^/fl&Jkfc#te*P|l-?-: ft, 

jfc&jt, ^&Jfc, ttftft.*, £ 

*&, -H.*P&^&&, ft 

ft*, lift*, ##ftjfc, >@>e^jL, 4*ft&, f 

-Srft&, ft m®L$L, *Tft*. 

ft*, £*£ftjfc, $*ftjk, J*V£4Hfc&**&ftft&; A 
45**#ifc., %%Uik$L-!*>~&&mfr N-f ^-D-ftiHJfe|L, ttUft, 
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FKBPs ^ 

FK506 ^j5tB^4fc^#^^A#*^^/ t ^j&,^*l' 
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a JUL, <£&*A, Jli^^^, #j&Jfl£, 

Art, *8rt, 'tt£rt, J**rtiH*rt*Mi-A*A f 
JHMtgJBft. *tfc*w*. AArtA»*rtJ8*:3r*. 3 

*«#A, fefc^flL-FJUN, A*. ****** if fc. *t. 
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%X®ti&fi&%t®&*ntf}%^fiPiMMl&&, Afrit® 

/LJr&, 6;L±-#, i*g~gf, JHftteft^, lift 

«t» 60, '+ + 

*- 

itjft^Jtfc^^BL^: *H££*B-f (NGF), «. 
A*#£*H^(IGF-l)**tf£B^(gIGF-l) f M^f^^-^B 
-J" (BDGF) , #l£&^#£4L-fc®^-(GDGF), jM-&#£££@ 
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■f (PDGF) , &£f#&;&it-£®^(aFGF#'bFGF), 

E^(CNTF), (NT-3)^i^#^* 4/5(NT-4/5), & 

tiLftMtJff 0. 01 ~ lOOmg/kg 




*tZ=Oi NH. 
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fo&th 2 1 ( # f) ACROS ) 

*-F-#fc*Ufcfl ¥8§^) t, PH^J.7, 0-10°C^ 

3 *T#4fc^4& 2 *-f * 90-95°C&4f J0L&*nMft; 

-f HCl *UMuH*; 

4fc^& 6 5 & f-^t, f ftA THF t, *MP-£ 0°C, 

(DOCK 4-~V***(DlIAP), =.&J&(TEA) 
*--f— i. , P**wa*n6 (THF) t. £9LJl£«tiff; 

4fc^# 9 T#4fc<*># 8 »-f ^ILf 5^4 THF t, 
& (MCPBA) fLfefftiff. 

(3R)-4-[(4-f^^p*8tS)]-l, 4-«£#-3-&& 

2-££^jk|t&#^& 
36. 3g +JJfc#,g&g:f- 300 ml *t> >fcA 24mllmol 
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/I # NaOH PH & £ 7, &'gL>ftA 30ml Sfrft ( *Mp 

£10°C), 4£#lh, tSt^ L5h,iLA**, # ( 60ml, 
45ml, 45ml) :?JM-&, fr**JL&*, ^-f^, 
# 9S%&#$JiirA, #6&>f 33. 9g , 69.4%, mp 

195-196°C(^fF). 

'H-NMR (400MHz, D 2 0):8 3. 96131 (dd, 1H, j;=4. 272Hz, 
/ 2 =7. 816Hz) , 3. 80680-3. 77293 (m, 2H) , 3. 17887 (dd, 1H, 
JM. 268Hz, / 2 =14.814Hz ), 3. 08224 (dd, 1H, ^=7. 480Hz, 
/ 2 =14.814Hz), 2. 80103 (t, 2H, J* 6.036Hz). 

2- & £^-f * & & Jfc ft ^ A 

£ 1000ml >A 33. 9g 2-££&-fjfc&#' 800ml 

St ^90-95°C^#^7^Bt. MLAZf, 

#6 34. 2g, 75. 4%, mpl85-186°C. 

'H-NMR (400MHz, D 2 0):8 4.30477-4.26952 (m, 1H), 3.81913- 
3. 78409 (m, 2H) , 3. 25903 (dd, 1H, Jv=4. 444Hz, J 2 = 14. 984 Hz ) , 
3. 18877 ( (dd, 1H, J x =l. 352Hz, J 2 = 
15. 072Hz) , 3. 04410-3. 00625 (m, 2H) . 

34. 2g 2-|t,£^+#ti.&&&&>£ 300ml ;fc#-¥SM 4£*t# ) 
t, *M<->&T, *A^*^t,4fci,^#. (JB*MUfc 250ml 
200g^) Jl^^^jL, 4&#12<M*j\ # 
3g (iMMfc), 100%, mp 128-129°C. 

J H-NMR (400MHz, D 2 0) :8 4.45277 (dd, 1H, J t =4. 504Hz, / 2 = 
7.484Hz), 3.89729 (s, 3H), 3.81650-3.77860 (tm, 2H), 3.33808 
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(dd, 1H, .J=4. 480Hz, / 2 = 15. 034Hz), 3. 19579 (dd, 1H, J,=7. 500Hz, 
/ 2 = 14. 992Hz) , 3. 04047-2. 98506 (m, 2H) . 

L- 1, 4-«£#-3-H& 1 f 

i^^^H^-f &f tfj®tfL&%t%r#i 1000ml =-^jfet. 
36. 3g fg&&&f- 700mlDMF t ( 

125ml =.£#,(#1*1:^), >*£6&j5l&, 
£ 90-95°C, 8 'Mtfo it%tit4:&&®fr, 

##£:&&4M&, $ 150ml &&&BtaMf, te^lt4fc4ft&&( 50, 
40, 40ml) 40 ml iL^ML^-fH, *-*f-JUN, ^ 

4H$&*HMfr 10.9g , *t^43.6%. 

L- 1, 4-^#-3-3mf &&&Jfctf<M, 

10. 9g L- l v 4-*4^3HUtrft*-f 150ml *,*6&> aHp 
J.O°C, *Wf, 4Hf.*A90nI14.-5% Jfc&^Sf, 33 f PH £{i 2, /* 
£6&j5l&, it*, -tH, ##*fcBfls /flit* 

f %$-*>3LfcZj$L^:i&& i 13.0 g, *t#- 97.2%, mp 

160-161°C. 

'H-NMR (400MHz, DMSO) :5 10.0898(brs, 2H) , 4. 4214 (dd, 1H, 
/=3.52Hz, / 2 =8.56Hz), 3. 7833 (s, 3H), 3. 4986-3. 4766 (m, 1H) , 
3. 2246 -3. 0606 (m, 3H), 2. 9897- 2. 9593 (m, 1H), 2. 8763-2. 8622 (m, 
1H); MS(FAB)m/z: 162. 0(M-35. 5) , 102.0,74.0. 

13. Og L- 1, 4-^-3-$L$L¥m8L&L8LfcT 120ml 
*M»J. 0°C, mk%^ 30ml (#J*t3gO, >*£6&j5t.&, ^ 
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#lh^, mk-fc^ 120ml &#13.5 g xfrf £j*8tiltf-iL¥ 

tt# 24h. JL£&iJs it***^ *&/8*&5Mi&£.4* 

*«.(60b1, 60ml) 50ml*-*, 

A#.19.4g, #.+ 93.3%, mp87-88°C, H^ik^a]/ 4 5 =-78. 1° (2. 
00g/100ml,CH 2 Cl 2 ). 

l H-NMR (400MHz, CDC1 3 ): 6 7. 66938 (d, 2H, js=7. 352 Hz), 
7. 29941 (d, 2H, J= 8.036 Hz), 5. 06654 (t, 1H, j*=3.436 Hz), 
4. 04908-3. 99999 (m, 1H), 3. 63087 (s, 3H), 3.45333-3.38197 (m, 
1H), 3.06102- 3.02157 (m, 1H), 3.00305 - 2.95 904 (m, 1H), 
2. 82287-2. 74967 (m, 1H), 2. 42975 (s, 3H), 2. 40451-2. 36514 (1H). 

8.3g L-4-Xt¥3P#&-l, 4H**-3-AftV»*-f 157ml fSf, 
*MpJ.0°C, MUlX 52. 5mllmol /l JftJt 48 

&&&gg(60, 60ml) *.*»-T, 6)*>&t>>^ 

100mllmol/l &*, iHf PHtt.J.2, /^.fcfcafc, It*, 
-f^, #6&$#*7. 7g, #+97.0% , mpl49-150°C. 

! H-NMR (400MHz, CDC1 3 ) : 8 9. 87650 (brs, 1H) , 

7. 68301-7. 65750 (m, 2H), 7. 29537 (d, 2H, ^8.024Hz), 5. 11555 (t, 
1H, ^3.456Hz), 4.04252 -3. 99349 (m, 1H), 3. 47279 -3. 40112 (m, 
1H), 3.06220-2.96007 (m, 2H), 2. 80470-2. 73149 (m, 1H), 
2. 42613 (s, 3H), 2. 38398 (s, 1H). 

(3R) -4- [(4-7£.£4tftX.)]-l, 4-«#^-3-H^-L-^ * #,* 



-16- 



# 0.602g(2mmol) (3R)-4-[ (4-f ]-l, 4-«i-# 
-3-H&, 0.939g (2.2mmol) L-£ftlU&^S&*t¥ 

0. 454g (2. 2mmol) DCC 0. 224g(2mmol)DMAP 30ml CH 2 C1 2 t, > 
^ 0. 4ml (2. 7mmol) TEA, tailjft 24 'Mt. £ttt*-£»B4ls 
SMI, ^it*^t,^^l§(20ml)^#^W^, it*fr**fc#, * 
>V&&£,gg.£.60 ml, flUfctf 10% NaHCft**., &if* NaCl 
*.#-Na 2 S0«-f j£„ BNfi=-JM!|, fc-MtA-CftZift, Hfcit&fr* (& 
ft* CH 2 C1 2 :CH 3 C1=1:1), #6 &J8Jl$#.®# 0. 80g. 

l H-NMR (400MHz, CDC1 3 ): 8 7. 66072-7. 63134 (m, 2H), 7.37633- 
7. 34761 (m, 4H), 7.30475-7.28315 (m, 4H), 7. 25816-7. 18850 (m, 
2H), 7. 08602-7. 06666 (m, 2H), 6. 92373 (d, 0. 5H, ^=7.092Hz), 
6. 83414 (d, 0.5H, ^7.092Hz), 5. 23479 (d, 0. 5H, ^12. 148Hz), 
5. 16985 (dd, 1H, 4. 796 Hz, 4. 956Hz, ^=12. 108Hz) , 5. 07028 (d, 
0.5H, j^l2.000Hz), 498245-4.96101 (m, 0.5H), 
4. 84773-4. 83241 (m, 0. 5H) , 4. 77844- 4. 7 1409 (m, 1H) , 
3. 95856-3. 89722 (m, 1H), 3. 30404 (dd, 0. 5H, ^=5. 772Hz, 5. 752Hz, 
/ 2 =13.994Hz), 3. 22070-3. 01464 (m, 3H), 2.79171 -2. 71763 (m, 
0.5H), 2. 54595-2. 50159 (m, 0.5H), 2. 46259-2. 39754 (m, 4H), 
2. 32092 (brs, 0. 5H), 2. 05599-1. 94058 (m, 1H) ; 

US(EI)bi/z: 539.1, 383.0, 283.9, 255.9, 190.0, 154.9, 120.0, 
91.0, 65.0. 

2: (3R)-4-[(4-f*.»***.)]-l, 4-&#-3-|£&-L- 

# 0. 301g(lmmol) (3R)-4-[(4-f ^^^St^)]-1, 4-^ 
-3-^gfc, 0.417g (1. lmmol) L-JfcJUft^®*? 
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0. 227g (1. 2mmol) DCC jfc 0. 122g(lmmol)DMAP 15ml ¥i CH 2 C1 2 +, *» 
A0.2ml(1.4mmol)#TEA, 24 'Mtf. it*lfr-£8fls 

(20ml)iMM«r4fr, *» 
A£&&g|J.60 ml, flufciK 10% NaHCOa^^ NaCl 
;£*Na 2 S0 4 -f$L HMrf-JMJ, R6tt^«(^k 
CH 2 C1 2 :CH 3 C1=1:1), fffcfcjMMfeBfc 0. 20g. 
'H-NMR (400MHz, CDC1 3 ) : 8 7. 7688-7. 7235 (m, 2H) , 
7. 3730-7. 3271 (m, 7H), 6. 9956 (d, 0. 5H, ^9. 16Hz), 6.9125 (d, 
0.5H, f=9. 16Hz ), 5. 2509-5. 2109 (m, 1H), 5. 1697 (m, 1H), 
4.7891(brs, 1H), 4.6640(dd, 0. 5H, ^=4. 44Hz, 4. 47Hz, 
/ 2 =9. 19Hz), 4.5986(dd, 0. 5H, J[=4. 58Hz, / 2 =8.59Hz), 4. 2220 (d, 
0.5H, ^14.68Hz), 4. 0949 (d, 0. 5H, j^l4.78Hz), 
3. 4084-3. 2968 (m, 1H) , 3. 1353 (d, 1H, >12. 23Hz) , 

5. 2997-2. 3978 (m, 5H), 2. 2581-2. 0801 (m, 2H), 0.9311(dd, 3H, 
^=6.84Hz, 6.86Hz, / 2 =17.51Hz), 0.8297(dd, 3H, J^=6. 98Hz, 

6. 94Hz, / 2 =6. 73 Hz) ; 

m(El)m/z: 491. 1, 355.0, 335.0, 255.9, 190.0, 154.9, 138.9, 
91.0, 65.0. 

3: (3R)-4-[(4-f^#Sfe^)]-l, 4-**-3-*A-L- 

# 0.301g(lmmol) (3R)-4-[ (4-f ]-l, 4-!&# 

-3-|£&, 0.432g (l.lmmol) L-^-i,&¥&*t f 
0. 227g(l. 2mmol) DCC 0. 122g(lmmol)DMAP 15ml ft CH 2 C1 2 t> 
A 0. 2ml (1. 4mmol) # TEA, SflUUfc 24 'Mf. gJtfr&B#., 
&#J, ^itf:^^^^gt(20ml)>§:^W^, i±*lfiMr*aMfr, A» 
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ml, flufctt 10% NaHCa&^L NaCl SMUfc, 
*,*Na 2 S0 4 1^. RMr-fJMI, &,Mp^&&&gt, 
CH 2 C1 2 :CH 3 C1=1:1), #*MMfc 0. 48g„ 
'H-NMR^OOMH^CDCla): 8 7. 7222 (d, 2H, ^ 8.20Hz), 
7. 3910-7. 3366 (m, 7H), 6. 7213 (d, 1H, ^=8.80Hz), 5. 2003 (d, 1H, 
^12. 16 Hz), 5. 0994 (d, 1H, ^=12. 16Hz), 4. 7786-4. 7329 (m, 2H), 
4. 1188 (d, 1H, ^=14.80Hz), 3. 4060-3. 3329 (m, 1H), 3. 1096 (d, 1H, 
J^13.64Hz), 2. 5188-2. 3676 (m, 5H), 2. 0538 (d, 1H, >13.44Hz), 
1.6967-1. 4486 (m, 3H), 0.9175(d, 3H, J^2.49Hz), 0.9018(d, 3H, 
J=2. 53Hz) ; 

MS(EI)u//z: 505.4, 368.8, 348.8, 283.9, 255.9, 190.0, 155.0, 
112.0, 90.0, 65.0. 

4: (3R)-4-[(4-^^^Sb^)]-l, 4--£#-3-|£i&-L- 

# 0.301g(lmmol) (3R)-4-[(4-f JMP*iUfc)]-l, 4-«&* 
-3- ^ ML % 0. 215g (1. lmmol) L-^-H&£g|ifc.&&Jk, 
0. 227g(l. 2mmol) DCC 0. 122g (lmmol)DMAP 15ml &j CH 2 C1 2 t> fa 
A 0. 2ml (1. 4mmol) &} TEA, 24 'Mtf. it*|J5Mr8fls 

>^^J:^^^^l&(20ml)^^W^, it*ffr***4fr, . * 
A&&&fg.£60 ml, 10% NaHC0 3 &&, JfciMaCl JMtft, 

Na 2 S0 4 flNr-fJMN, &-£-*F^£&&ft, 
MJ»J: CH 2 C1 2 :CH 3 C1=1:1), 0. 36g. 

'H-NMR (400MHz, CDC1 3 ) : 5 7. 77237- 7. 74077 (m, 2H), 7. 36382 (d, 
2H, ^=7.988Hz), 6. 74090 (d, 1H, ^9.244Hz), 4.80098- 4.77466 
(m, 1H), 4.68244- 4.58898 (m, 1H), 4.28174-4.15708 (m, 3H), 
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3.53789- 3.28674 (m, 1H), 3.13092 (d, 1H, ^=13.676), 
2.56954-2.42247 (m, 5H), 2.24620- 2.20545 (m, 1H), 1.66352 
-1.53450 (m, 3H), 1.30702-1.26745 (m, 3H), 0. 96159- 0. 91891 (m, 
6H) ; 

MS (EI) m/z: 443. 1, 397. 1, 369. 1, 287. 1, 256. 0, 213. 1, 155. 0, 
139.0, 112.0, 91.0, 65.0. 

5: (3R)-4-[(4-f^-^St^)]-l, 4-^#-3-^^-[3- 

# 0. 301g(lmmol) (3R)-4-[(4-f JMP* *&)]-!, 4-^ 
-3- & & , 0. 206g (1. 5mmol) 3- ( 3- *t & ) - ^ Sf , 
0. 088g(0. 33mmol)CAS, 0. 227g(l. 2mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml ¥} CH 2 Cl 2 t, t&JSLM 24 'Mtf. 
M> VAit-itfj Zj&Zum (20ml) it*ffr*^*#, 
&&&S&£60ml, 10% NaHC0 3 *&&, NaCl ^ 

* Na 2 S0 4 -f ;8jL 1**^**1, &*^£&£gt, R&it&^ftGfc 
0L#J: &&&g|: =1:1), #)*4fe^ 0. 39g. 

'H-NMR (400MHz, CDC1 3 ) : 5 8. 4699-8. 4438 (m, 2H) , 7. 6702 (d, 2H, 
J=8. 24Hz) , 7. 5056-7. 4863 (m, 1H) , 7. 2847-7. 2140 (m, 3H) , 
5. 0708 (t, 1H, ^3.35Hz), 4.1237- 4. 0851 (m, 2H), 
4. 0284-3. 9869 (m, 1H) , 3. 4732-3. 4018 (m, 1H) , 3. 0225-2. 9603 (m, 
2H), 2. 8096-2. 7364 (m, 1H), 2. 6714-2. 6327 (m, 2H), 2.4134- 
2.3756 (m, 4H), 1. 9315 -1. 8778 (m, 2H) ; 

MS(EI)a7/z: 421.8, 347.3, 265.4, 237.3, 192.3, 155.2, 119.9, 
90.9, 64.9. 
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6: (3R)-4-[(4-f&3p#Sfc£)]-l, 4-«£*-3-l£&-[N- 

# 0. 301g(lmmol) (3R)-4-[(4-f 4-&# 
-3-&&, 0.228g (1.5mmol) N-f &-N- ( 2-**.* ) - Zj » v 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC jfr 0. 04g (0. 33mmol) 
DMAP 15ml &j CH 2 C1 2 1 f r , £3UL£24'h«t. 

ift&*ti&*&ft(20Bl)*jltelr4fr, 
&&&ggj.60 ml, 4Ufc.£l 10% NaHG%*4L NaCl it 

JM9: %Z>%L =1:1), 0. 32g. 

'H-NMR (400MHz, CDC1 3 ) : 8 8. 15202-8. 13465 (m, 1H) , 
7. 65765-7. 63191 (m, 2H) , 7. 48462-7. 44059 (m, 1H) , 

7. 27137-7. 25120 (m, 2H), 6.57550 (dd, 1H, ^=5. 088Hz, 5. 352Hz, 
/ 2 =6. 864Hz) , 6. 49163 (d, 1H, ^8.564Hz), 5. 00609 (t, 1H, 
^3. 348Hz), 4. 31854-4. 21503 (m, 2H), 3. 99180-3. 95109 (m, 1H), 
3. 89777- 3. 84669 (m, 1H) , 3. 77810-3. 72768 (m, 1H) , 
3. 42992-3. 35844 (m, 1H), 3. 03108 (s, 3H), 2. 91483 (d, 2H, 
^3.640Hz), 2. 77988-2. 70670 (m, 1H), 2. 40416 (s, 3H) , 2. 34020- 
2. 30628 (m, 1H) ; 

MS(EI)/ar/z: 435.0, 280.0, 256. 0, 154. 9, 135.0, 121.0, 107.0, 
91.0, 65.0. 

7: (3R)-4-[(4-f&3MNt&)]-l, 4-£*-3-&&-£ 

# 0.301g(lmmol) (3R)-4-[(4-V&*#**.)]-l, 4-*g.# 
-3-!£&, 0. 204g (1. 5mmol) £i**S|> 0. 088g(0. 33mmol)CAS, 0. 227g 
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(1. 2 mmol) DCC 0. 04g (0. 33mmol) DMAP 15ml ¥} CH 2 C1 2 1» 
iU9L24'Mj-. jtftfiHrHtis J^ii*^ 6^681 (20ml) 

&JlMi&^, ;faA6&&gt£60ml, 4Mttfl0% 

NaHCOa^^ te^NaCl&&&, NaaSQ. f-*|L RMrfJM), & 
£-ip^&£gg, fl&Tf;&fr$(&/fc#]: %Z>%L =2:1), 

ffi* JUfr 0. 27g. 

'H-NMRC^OMHz.CDCL): 8 7. 67345 (d, 2H, J=8.324Hz), 
7. 31068-7. 26240 (m, 4H), 7. 22238-7. 18556 (m, - 1H) , 7. 16516 (m, 
2H), 5. 06053 (t, 1H, ^3.408Hz), 4. 10609- 4. 00046 (m, 3H), 
3. 48604-3. 41471 (m, 1H) , 3. 02055-3. 00423 (m, 2H) , 2. 83838- 
2. 76520 (m, 1H), 2. 63293 (t, 2H, J=7.452Hz), 2. 41556-2. 38244 (m, 
4H), 1.91367- 1. 84295 (m, 2H) ; 

MS (EI) 419.5, 300.5, 255.4, 154. 6, 138.7, 116.8, 90.8, 
64. 9„ 

8: (3R)-4-[(4-¥&£#gfc£)]-l, 4-«&#-3-|£&- ( 2- 

^.fcf *) -^m 

# 0. 301g(lmmol) (3R)-4-[(4-T 4--£# 
-3-!£&, 0.285g (1.5mmol) (2-=.$LfL)-^^^> 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC ^ 0. 04g (0. 33mmol) 
DMAP 15ml 6*7 CH 2 C1 2 +, £&JLjfc 24 itftlfr-&B#>. 

6&£g|J.60 ml, fofcVX 10% NaHC0 3 2£>&> NaCl 
*Na 2 S0<1^. flHrf»JM9, flkt£&^$(& 
JUN: &&&i§:;Sfr6M; =1:3), 0. 44g. 

'H-NMR (400MHz, CDC1 3 ) : 8 7. 6631-7. 6316 (m, 3H) , 
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7. 5113-7. 4740 (m, 1H), 7. 3733-7. 2847 (m, 4H), 5. 0451 (t, 1H, 
^3.38Hz), 4.3385- 4. 2132 (m, 2H), 4.0266- 3. 9777 (m, 1H), 
3. 4194-3. 3481 (m, 1H), 3. 0712-3. 0357 (m, 2H), 2. 9794-2. 9707 (m, 
2H), 2. 8070-2. 7340 (m, 1H), 2. 4153 (s, 3H) , 2. 3575 (d, 1H, 
^=13. 59Hz) ; 

MS(EI) ia/z: 472.9, 399.9, 317.9, 255.8, 172.9, 154.9, 132.9, 
117.9, 100.9, 64.9. 

9: (3R)-4-[(4-f^*St^)]-l, 4-«£*-3-|£&- ( N- 

# 0.301g(lmmol) (3R)-4-[(4-T^^Sb^)]-l, 4-&# 
-3-H&, 0.275g (1.5mmol) ( N- f f & ) - L> # , 

0. 088g(0. 33mmol)CAS* 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml #} CH 2 C1 2 t, 24 it2lfiMrg|>8s 

y*it1[¥j &&&& (20ml) iti&m&*%.%, fo^Za&L 
60 ml, 10% NaHC0 3 ^)^, NaCl it* Na 2 S0 4 

^JILliHHNMi, JNr^£&£g|, «^^^(^^J: 2, 
&&lt:^e,M, =1:2), #&4Mfc0.36g. 

'H-NMR (400MHz, CDC1 3 ) : 8 7. 6627-7. 6418 (m, 2H) , 
7. 3460-7. 2454 (m, 7H), 5. 0666 (t, 1H, ^=3.40Hz), 
4. 2701-4. 2416 (m, 2H) , 4. 0184- 3. 9844 (m, 1H) , 3. 5281 -3. 4331 (m, 
3H), 3. 0252-2. 9927 (m, 2H), 2. 7929-2. 7614 (m, 1H), 2.5949(brs, 
2H), 2. 4087-2. 3563 (m, 4H), 2. 2302 (s, 3H) ; 

MS(EI)a/z: 449.4, 292.9, 255.9, 154.9, 133.8, 90.9, 64.9. 

10: (3R)-4-[(4-f&^&*)]-l, 4-^-3-^^- 
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# 0.301g(lmmol) (3R)-4-[ (4-f Jt****.)]-1, 4-^# 
-3- ^ * • 0. 200g (1. 5mmol) 3- £ & - # ^ # * 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml CH 2 C1 2 1» tSUSjk 24 'Mtf. itftfiNrgtis 
^it#^^^^gg(20ml)^#^,f ^, it*l&**2&4&, ^A^^ 
£.Sb JL 60 ml, 10% NaHCQ3&&. NaCl it^ Na 2 S0 4 

^.^SI:^6}Ki =1:4), 0. 21g. 

1 H-NMR(400MHz,CDCl 3 ): 8 7. 6671 (d, 2H, ^8.32Hz), 7.3832- 
7. 2378 (m, 7H), 6. 5952 (d, 1H, ^=15.88Hz), 6. 1464-6. 1066 (m, 1H), 
5. 1104 (t, 1H, p 3.39Hz), 4.7680 -4. 7170 (m, 1H), 
4. 6815-4. 6336 (m, 1H), 4. 0600-4. 0113 (m, 1H), 3. 4935-3. 4223 (m, 
1H) , 3. 1124-3. 0724 (m, 1H) , 3. 0388-2. 9948 (m, 1H) , 
2.8503-2.7772 (m, 1H), 2. 4238-2. 3707 (m, 4H) ; 

MS(EI)/»/z: 417. 0, 299.9, 255.9, 154.9, 134.0, 117.0, 108.0, 
91.0, 65.0. 

tk&W 11: (3R)-4-[(4-f Jt*#**.)]-1, 4-**-3-&*- 

# 0.301g(lmmol) (3R)-4-[(4-f 4-&# 
-3- & & , 0. 213g (1. 5mmol) 3- $t €j & - ft # % 
0. 088g(0. 33mmol)CAS» 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml ¥} CH 2 C1 2 + , 24 <Mtf\ &*fe-*Btis &4rfcM, 

(20ml)&J§f#W&, it*****-*, 
^BS.£ 60 ml, 10% NaHC0 3 &>&, fofr NaCl Na 2 S0< 
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&&fi&:i£6;& =1:4), ff*UMfr0.33g. 

'H-NMR (400MHz, CDCL): 5 7. 6705 (d, 2H, /=8.28Hz), 7. 2869 (d, 
2H, ^=8. 40Hz) , 5. 0506 (t, 1H, ^3. 38Hz), 4. 0627-3. 9712 (m, 3H), 
3.4698-3. 3986 (m, 1H), 3. 0360- 3. 0058 (m, 2H), 2. 8073-2. 7996 (m, 
1H), 2.4237-2. 3733 (m, 4H), 1.7151 -1.6566(m, 5H), 
1.5460-1. 5076 (m, 2H), 1. 2338-1. 1368 (m, 6H), 0. 8684-0. 8380 (m, 
2H); 

MS(EI)Vs: 425.9, 301.8, 269.9, 255.8, 154.8, 102.9, 90.9, 
69. 0. 

12: (3R)-4-[(4-f*^*8b^)]-l, 4-^-3-^^- 
( 1, 3-^^) 

# 0.301g(lmiDol) (3R)-4-[(4-f *.**BbJt)]-l, 4-&# 
-3- 3£ & , 0. 318g (1. 5mmol) 1 , 3- ~ 1- - ft S| % 
0. 088g(0. 33mmol)CAS. 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml ¥i CH 2 C1 2 1> *3LSjL 24 £i*fiNrl9#., 
#£&£g!H20ml)^##W^, it***^*^, 
M. 60 ml, tfUfc.i» 10%NaHC03^^ fofr NaCl Na 2 S0 4 

&&gg:i^)& =1:3), #*MM*0.15g. 

'H-NMR (400MHz, CDCU: 8 7. 5040 (d, 2H, ^8.32Hz), 7.3751- 
7. 0634 (m, 12H), 5. 7186-5. 6846 (m, 1H), 5. 0645 (t, 1H, ^=3.42Hz), 
4.0136-3. 9800 (m, 1H), 3. 4760- 3. 4052 (m, 1H), 3. 1031-3. 0773 (m, 
2H), 2. 8562-2. 7914 (m, 1H), 2.6613 -2. 5414 (m, 2H), 
2. 4304-2. 3855 (m, 1H), 2. 3333 (s, 3H), 2. 2283-2. 2041 (m, 1H), 
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2. 0565-2. 0328 (m, 1H) ; 

MS(EI)zg/z: 495.8, 449.8, 391.8, 339.8, 299.7, 255.7, 193.8, 
154.8, 138.8, 116.9, 90.8, 64.9. 

13: (3R)-4-[(4rf 4-*#-3-**-( 1- 

JtTH**-3-»*) -ftg§ 

# 0.301g(lmmol) (3R)-4-[ (4-f &3M&&*)]-1, 4-^# 
-3-|£&, 0.242g (l.Ommol) l-*t f ^^-3-^^ ft # , 
0. 088g (0. 33mmol) CAS. 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33nimol) 
DMAP 15ml #j CH 2 C1 2 t> tSLjSLjk 24 <M*j\ ii$tl&*E>fls 
«x£*tf 6&&&(20ml)&8f#W#, i±2lBMr*>£#, 
^BU. 60 ml, #L&.# 10% NaHC0 3 ^>gu ifej^ NaCl iE,* Na 2 S0 4 

f-JILflMHf-JMJ, flMM^ftGfcJUN: ^ 

&£&:#&;& =1:4), #>*4Mfc 0. 20g. 

l H-NMR (400MHz, CDC1 3 ): 8 7. 5282 (d, 2H, ^8.32Hz), 
7. 2780-7. 1066 (m, 9H), 6. 8882 (d, 2H, /=6.76Hz), 
5. 6898-5. 6552 (m, 1H), 5. 0336 (t, 1H, ^6.69Hz), 4.0021- 

3. 9684 (m, 1H), 3. 8409 (s, 3H), 3. 4592-3. 3883 (m, 1H), 
3.0842-3.0182 (m, 2H), 2.8402-2.7839 (m, 1H), 2.6359-2.5973 
(m, 1H), 2.5402 - 2. 5160 (m, 1H), 2.4131- 2. 3527 (m, 4H), 
2.2194-2. 1947 (m, 1H), 2. 0300-2. 0048 (m, 1H) ; 

MS (EI) a/A: 525.6, 392.5, 301.5, 255.6, 224.6, 192.7, 177.7, 
155. 1, 121. 2, 90. 8, 64. 9„ 

14: (3R)-4-[(4-^J^&&)]-l, 4-&#-3-|£&-( 1- 
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# 0.301g(lmmol) <3R)-4-[(4-¥&*#**.)]-l, 4--£# 
-3-j£&. 0.230g (l.Ommol) 1- J* ft % £-3- £ * i*j 9 > 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP15ml tf_CH 2 Cl 2 +, HfUUk^bH* ^Mt^^, 
^it*^^^.^||(20ml)^^W#, it******, M6S^ 
6BIJ. 60 ml, 10%NaHC0 3 &&, NaCl it* NifaSQ, 

=1:4), #>*4Mfc 0. 39g„ 

l H-NMR (400MHz, CDC1 3 ) : 5 7. 6791-7. 5152 (m, 2H) , 
7. 2611-7. 0466 (m, 11H), 5. 6948-5. 6605 (m, 1H), 5.0412(t, 1H, 
.^3.411^), 4.0181- 3. 9703 (m, 1H), 3.4608- 3. 3958 (m, 1H), 
3. 0823-3. 0528 (m, 2H), 2. 8056-2. 7655 (m, 1H), 2. 6484-2. 6102 (m, 
1H) , 2. 5565-2. 5328 (m, 1H) , 2. 4185-2. 3502 (m, 4H) , 
2.2235-2.1996 (m, 2H) ; 

MS (EI) a/z: 513.6, 468.5, 392.1, 358.4, 301.7, 255.6, 212.2, 
180.8, 154.8, 109.1, 90.9, 64.9. 

£**|15: (3R)-4-[(4-f *£#Sfc&)]-l, 4-&#-3-&&-[l- 
(2-^) ^-3-^]-^H 

# 0.301g(lmmol) (3R)-4-[ (4- ¥ ]-l, 4-&# 
-3-IS.&, 0.218g (l.Ommol) 1- ( 2-*g^ ) *-3-^^ ^ 8fk 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC 3* 0. 04g (0. 33mmol) 
DMAP 15ml ¥) CH 2 C1 2 1» tSJLjSi 24 £t*fc*Btis ^^#J, 
^ilJ:^^^6gt(20ml)i|i^^^, 

60 ml, tfL&tf 10%NaHC0 3 &&, titf* NaCl Na 2 S0 4 
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ft&*:*F&4t =1:4), #nMM£r 0. 37g. 

'H-NMR^OOMHz^DCla): 8 7. 64712-7. 57181 (m, 2H), 7.31524- 
7. 13747 (m, 8H), 6. 99553-6. 98669 (m, 2H), 6. 03583-6. 00112 (m, 
1H) , . 5. 04079 (t, 1H, J=3. 372Hz) , 4. 03332-3. 98470 (m, 1H) , 
3. 46631- 3. 40137 (m, 1H) , 3. 07737-2. 97905 (m, 2H) , 
2. 81385-2. 80575 (m, 1H) , 2. 60288-2. 57826 (m, 2H) , 
2. 40946-2. 37125 (m, 4H), 2.28307-2.25916 (m, 1H), 

2. 15384-2. 12909 (m, 1H) ; 

MS (EI) m/z\ 501.0, 392.0, 346.0, 300.0, 256.0, 201.0, 185.0, 
154.9, 138.9, 110.0, 91.0, 65.0. 

16: (3R)-4-[(4-f 4-&#-3-!£& 

-[3- [2- ft m 

# 0.301g(lmmol) (3R)-4-[ (4-f &£«&&) ]-l, 4-^# 
-3-j£&. 0. 230g (1. 5mmol) 3-[2- ( 6-*p£) «*t«5l]-i*gS^ 0. 088g 
(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) DMAP 
15ml # CH 2 C1 2 1> iSUUSL24'MJ-.it»Ifr*W#., « 
il*^^^^g|(20inim^^#, *talftMr*&#, >&aX6&& 
811.60 ml, flUfciX 10%NaHC0 3 ^, ^ NaCl ^*-Na 2 S0 4 

&&g&:^eJ& =1:1), ft *UMfr 0. 23g. 

•H-NMR (400MHz, CDC1 3 ) : 6 7. 6656 (d, 2H, .7=8. 30 Hz, ) , 7. 4728 (t, 
1H, /=7.64Hz), 7. 2650 (d, 2H, >8. 12Hz), 6.9460 (dd, 2H, 
Jhl. 64Hz) , 5. 0402 (t, 1H, j=3. 36) , 4. 1435 ~ 4. 0560 (m, 2H) , 
4.0394 - 3.9971 (m, 1H) , 3.4897 ~ 3. 45 25 (m, 1H), 3. 0141 ~ 

3. 0037 (m, 1H) , 2.9842 - 2. 9402 (m, 1H) , 2.8000-2.7272 (m,3H), 



-28- 



2.5152 (s,3H) , 2.3985 ~ 2. 3680 (m,4H) , 2.0002 - 1. 9645 
(m, 2H) ; 

MS(EI)/»A: 435. 1, 361. 1, 280. 1, 256.0, 206. 1, 155.0, 134.0, 
120.0, 107.1, 91.0, 77.0, 65.0. 

17: (3R)-4-[(4- 1 f^^Sfc^)]-l, 4-^#-3-H&-[N- 

z^l-n-3- (3- t^) **] - & m 

# 0.301g(lmmol) (3R)-4-[(4-f 3-1, 4-*# 

-3-|£&, 0.290g (1.5mmol) N- Zj H--N-3- (3- *P 4-) Zj ^ „ 
0. 088g (0. 33mmol) CAS, 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml CH 2 C1 2 t, tfSJLA 24 g&fiHrBtis «&#J, 
MititiZjtk&m (20ml) it*flfr***#, 
Z>mM. 60 ml, 10% NaHC0 3 &&, NaCl Na 2 S0< 

■^HLliN^JM*. &*^£&&gt, Pi&*^H(XJLjN: ^ 
&&g!:3f£>& =1:4), #*MM& 0. 26g. 

1 H-NMR(400MHz,CDCl 3 ): 8 7. 6328 (d, 2H, ^=8.64Hz), 7. 2266 (d, 
2H, ^8.68Hz), 7. 1124 ~ 7. 0718 (m, 1H), 6.5235 - 6. 4769 (m,3H), 
5.0218 (t, 1H, J=3. 36Hz), 4.2291 ~ 4. 1853 (m, 1H) , 4.1530- 
4. 1093 (m, 1H), 4.0146 - 3. 9662 (m, 1H), 3. 4556 - 3. 4073 (m, 3H) , 
3.3813 - 3.3020 (m,2H), 2. 9381 (d, 2H^3.68Hz), 2.7606 - 
2. 7020 (m, 1H) , 2. 6938 (s, 3H) , 2. 3649 - 2. 3449 (m, 1H) , 2. 0165 (s, 
3H), 1. 1171 (t, 3H, ^6.98Hz); 

MS(EI)/b/z: 462.1, 447.0, 255.9, 162.1, 148.0, 134.0, 120.0, 
101.0, 83.9, 65.0. 

18: (3R)-4-[(4-T&;p#8t£)]-l, 4-**-3-&&- 
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(l, 3--n^TA*) 

# 0. 301g(linmol) (3R) -4- [ (4- f &3P#&*)]-1> 4-^# 
-3-j&&* 0.420g (1.5mmol) 1, 

0. 088g(0. 33mmol)CAS> 0. 227g (1. 2 mmol) DCC ^ 0. 04g (0. 33mmol) 
DMAP 15ml CH 2 C1 2 +, 24 italfifc"*^, 

#x£:ftf £&£gt(20ml)&jif#W^, it*lfr***#, 

60 ml, fc&VX 10% NaHCOa^^ ^ NaCl fei&ifc, fcfr Na 2 S0 4 

&&g£:#;6>& =1:6), 0. 50g. 

1 H-NMR(400MHz,CDCl 3 ): 8 7. 6356 (d, 2H, ^8.36Hz), 7.3432 ~ 
7. 2666 (brs, 10H), 7. 1849 (d, 2H, >8. 40Hz ), 5. 1879 ~ 
5. 1623 (m, 1H) , 5.0965 (t, 1H, ^3.20Hz), 4. 5299 - 4. 4579 (m, 4H) , 
3. 9542 ~ 3. 9127 (m, 1H) 3. 6547 ~ 3. 6179 (m, 1H) 3. 5932 ~ 3. 5497 
(m, 3H) , 3. 5014 ~ 3. 4300 (m, 1H) , 3. 0354 - 3. 0247 (m, 1H) , 
2.9998- 2. 9558 (m, 1H), 2. 8109 ~ 2. 7379 (m, 1H), 2.3696 (s, 3H), 
2. 3139 - 2. 2757 (m, 1H) ; 

MS (EI) a/z: 556.0, 467.7, 448.4, 398.6, 358.5, 293.0, 255.9, 
192.3, 154.4, 90.6, 64.7. 

19: (3R)-4-[(4-¥&^t&&)]-l, 4 -«&#-3-&&- 

(2-^) -z*n 

# 0. 301g(lmmol) (3R)-4-[ (4- ^ &£#&£) ]-l, 4-*# 
-3-!£&. 0. 190g (1. 5mmol) 2-^^gJ, 0. 088g(0. 33mmol)CAS. 
0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) DMAP 15ml ft CH 2 C1 2 
t, H&JSLj&L 24 *»t.i±8lKMrg|4*s rMt-t&jZjgLL* 
&(20ml)&#MiW&, it2lfiMr*&&, ^&&£6g£60ml, 
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10% NaHC0 3 &&, fafr NaCl Na 2 S0 4 1^. BNrf- 

fcfc =1:6), 0. 28g. 

'H-NMR (400MHz, CDC1 3 ) : 5 7. 6518 (d, 2H, ^6. 60Hz) , 7. 6601 - 
7. 6392 (m, 2H), 7. 1611 (dd, 1H, ^=7. 28Hz, / 2 =0.68Hz), 6.9325(dd, 
1H, JI=3. 50Hz, / 2 =5.08Hz), 6.8210 ~ 6. 8111 (m, 1H), 5.0563(t, 
1H, ^=3.36Hz), 4. 3347- 4. 2140 (m, 2H), 4.0086- 3.9596 (m, 1H), 
3. 4014-3. 3301 (m, 1H), 3. 0775 ~ 2. 9831 (m, 4H), 2. 7804 ~ 2. 7479 
(m, 1H ) , 2. 4220 (s, 3H) , 2. 3687 ~ 2. 3300 (m, 1H) ; 

MS(EI)/d/z: 411.1, 256.1, 155.1, 139.1, 110.1, 91.1, 77.1, 
65. 1. 

20: (3R)-4-[(4-f^^Sfe^)]-l, 4-<£#-3-&&- 

# 0.301g(lmmol) (3R)-4-[(4-f *3M*St&)]-l, 4-<&# 
-3-&&, 0. 230g (1. 5mmol) 3-^A^.^#, 0. 088g(0. 33mmol)CAS, 
0. 227g (1. 2 mmol) DCC ^ 0. 04g (0. 33mmol) DMAP 15ml ¥j CH 2 C1 2 
t. 24 'MJ-.£t*fr*B4t, 

B&(20ml)&J^W4&, A»A6^i|§I 60 ml, 

10% NaHC0 3 i£&> fa** NaCl Na 2 S0 4 -f ML fiMr-f 

£fc =1:4), 0. 39g. 

'H-NMR (400MHz, CDC1 3 ): 8 7.6586 (d, 2H, >8.40Hz), 7.2822 ~ 
7. 2507 (m, 4H) , 6. 9676 ~ 6. 9307 (m, 1H) , 6. 8864 ~ 6. 8648 (m, 
2H) , 5. 0614 (t, 1H, J= 3. 40Hz) , 4. 2890 - 4. 2472 (m, 2H) , 4. 0024 - 
3. 9641 (m, 3H), 3. 4320-3. 3606 (m, 1H), 3. 0216 ~ 2. 9506 (m, 2H), 
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2. 8043- 2. 7313 (m, 1H), 2. 4034 (s, 3H), 2. 3621 - 2. 3239 (m, 1H), 

2. 0710- 2. 0223 (m, 2H) ; 

MS(EI)fl/z: 435.5, 342.4, 280.5, 256.4, 227.5, 186.4, 155.3, 
139.3, 101.3,-77.2. 

**«21: (3R)-4-C(4-f*^St^)]-l, 4-*#-3-**-[l- 
(3-f^) 

# 0.200g(0.6nnnol) (3R) -4- [ (4-f ]-l, 4-<& 

#-3-3m> 0. 198g (l.Ommol) ( 3-f ) 

0. 088g (0. 33mmol) CAS, 0. 227g (1. 2 mmol) DCC ?fr 0. 04g (0. 33mmol) 
DMAP 15ml 6$ CH 2 C1 2 +, £aUU8L24*tf. fltis 

^ii*^^^^g|(20ml)^^W^, *t*BNr**4&, 
6&&SIJ.60 ml, 10% NaHCQ,2£*L fafr NaCl ^ 

^Na 2 S0 4 ^. fSNr^lMI, ^MF^£&£S!, fl&it&^AGfc 
Jfcfl: £&&Bt:Sf:&>& =1:9), 0. 24g. 

1 H-NMR(400MHz,CDGl 3 ): 8 7. 5729 ~ 7. 5521 (m, 2H), 7. 3578 ~ 
7. 3008 (m, 5H), 7. 2962 - 7. 2405 (m, 4H), 7. 1499 ~ 7. 1005 (m, 2H), 
6. 7798 (d, 1H, ./=3.04Hz), 5. 1206 (t, 1H, J=Z. 40Hz), 3. 9791 (d, 
1H, J=13. 6Hz) , 3. 4465 ~ 3. 4314 (m, 1H) 3. 1366 - 3. 0893 (m, 1H) , 

3. 0466 ~ 3. 0023 (m, 1H) , 2. 8158 ~ 2. 7431 (m, 1H) , 2. 3658 ~ 
2.3578 (m, 4H), 2. 3177 - 2. 3098 (m, 3H) ; 

MS (EI) a/*: 481.5, 300.4, 256.4, 181.3, 155.3, 139.3, 115.3, 
91.2, 65.2. 

&£#I22: (3R)-4-[(4-f^J*8b*)]-l, 
f A-i- ( 3-gLf &%L&) 
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# 0.200g(0.6mmol) (3R)-4-[(4-f 4-& 
*-3-H&, 0. 190g (l.Ommol) 1-f ( 3-|Lf ) f gfk 
0. 088g(0. 33mmol)CAS. 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml &) CH 2 C1 2 1> 24 £tft*£Bfls 
?X&^ti&&Zjm (20ml) 

£g& J. 60 ml, 4*.*# 10% NaHCa^J^, fofr NaCl it* Na 2 S0 4 

ffe-**fJM9» flk#&^&(#J&#]: 6 

&:$££,>& =1:9), #&#J?0. 13g. 

'H-NMR (400MHz, CDC1 3 ): 8 7.6060 ~ 7.5522 (m, 3H), 7.5157- 
7. 4522 (m, 3H), 7. 1652 (d, 2H, ^=8.00Hz), 5.8728(dd, 1H, J t = 
13.20Hz, J 2 = 6.64Hz), 5. 0743 (t, 1H, ^3.44Hz), 4.0359 - 
3. 9869 (m, 1H), 3.4477- 3. 3767 (m, 1H), 3. 1175- 3. 0714 (m, 1H), 
3. 0514 ~ 3. 0072 (m, 1H), 2.8418-2.7085 (m, 1H), 2. 4092 (s, 1H), 
2.3747(s,3H), 1.4918(d, 3H, ^6. 64Hz) ; 

MS(EI)/&/z: 473.4, 318.4, 300.4, 256.4, 173.4, 155.3, 133.3, 
91.3, 65.2. 

23: (3R)-4-[(4rV*****.).]-l,. 4-?&#-3-|£&- 

# 0.200g(0.6mmol) (3R)-4-[ (4-V**.*«b*.)]-l, 4-& 
^ -3- & & , 0. 190g (1. Ommol) *fr J% & % f gf. % 
0. 088g(0. 33mmol)CAS, 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml # CH 2 C1 2 1, 24 
^ilJ:^6^.^g|(20ml)^^^^, 

&IbJ. 60 ml, flLfciK 10% NaHCOa NaCl it* Na 2 S0< 



-33- 



=1:9), #>iMM& 0. 29g. 
l H-NMR(400MHz,CDCl 3 ): 8 8. 1866 (d, 2H, ^=8.68Hz), 7. 6521 (d, 
2H, j*=8.68Hz), 7. 4561 (d, 2H, ^8.44Hz), 7. 2539 (d, 2H, 
^=8.36Hz), 5.2457-5.2062 (m, 2H), 5. 1662 (t, 1H, j=3.6Hz), 

4. 0484-3. 9997 (m, 1H) , 3. 4650 ~ 3. 3935 (m, 1H) , 3. 1092 ~ 
3.0637(m, 1H), 3. 0133 ~ 2. 9689 (m, 1H), 2. 7844 ~ 2. 7113 (m, 1H), 
2.4157- 2. 3775 (m, 4H) ; 

MS(EI)ib/z: 437.0, 281.0, 256.1, 184.0, 154.9, 135.9, 91.0, 
65. 0. 

24: (3R)-4-[(4-f^^Sb^)]-l, 4-*£#-3-|£&- 

# 0.200g(0. 6mmol) (3R)-4-[ (4-f ]-l, 4-* 

# -3- $L & . 0. 138g (1. OmiDol) 4p f ft & £ f g| % 
0. 088g (0. 33mmol) CAS, 0. 227g (1. 2 mmol) DCC ^ 0. 04g (0. 33mmol) 
DMAP 15ml # CH 2 Cl 2 t> 24 it*lfr*Bfls JMr& 

#J, ^it*^^^^g|(20ml)^^W^, it*lfr***4fr, *>A 
£&&$J.60ml, 10% NaHC0 3 i£&* NaCl it 

^N a2 so 4 -fH. fiMri^fl, JMr^^&^ssr, 

Jfc«: &&&Bg:3F£,M; =1:6), #&4Mfc 0. 19g.. 

'H-NMR (400MHz, CDC1 3 ) : 8 7. 6450 ~ 7. 6152 (m, 2H), 7. 3286 ~ 
7. 2851 (m, 1H), 7. 2068 ~ 7. 1789 (m, 3H), 6. 9372 - 6. 9166 (m, 1H), 
6. 8642 (d, 1H, .7=8.16 Hz), 5. 1842 (d, 1H, ^24. 1Hz), 5.1054- 

5. 0535 (m, 2H), 4.0126 ~ 3. 9637 (m, 1H), 3. 7975 (s, 3H), 
3. 5146-3. 4432 (m, 1H), 3. 0867 ~ 3. 0412 (m, 1H), 3.0026 - 
2. 9585 (m, 1H), 2. 8240- 2. 7513 (m, 1H), 2. 3782 ~ 2. 3414 (m, 
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4H); 

MS(EI)u^: 421.0, 300.0, 255.8, 241.0, 211.0, 154.9, 138.9, 
121.0, 91.0, 65.0. 

25: (3R)-4-[(4-f^#Sb^)]-l, 4--£#-3-&&- 

(2-fW-3-6|i) 

# 0.200g(0.6mmol) (3R)-4-[(4-f 4-^ 
^-3-|£&> 0.190g (l.Ommol) 2, 3-^f|L^^T^. 
0. 088g(0. 33mmol)CAS. 0. 227g (1. 2 mmol) DCC ^ 0. 04g (0. 33mmol) 
DMAP 15ml 6$ CH 2 C1 2 +, 24 it*lfr*B#-, 

^it*^6^6gg(20ml)^^W^, lt***^»4b, 
£i&£g|J.60 ml, 10% NaHCOa^, NaCl it 

6^6^:^^ =1:9), 0. 19g. 

l H-NMR (400MHz, CDC1 3 ): 8 7. 6325 (d, 2H, ^8.28Hz), 7. 2212 (d, 
2H, ^8.24Hz), 6. 8342 ~ 6. 7827 (m, 3H), 5. 6953 ~ 5. 0652 (m, 2H), 
4. 9789 (d, 1H, J± 24.00Hz), 4.0876(dd, 2H, 71=6. 99Hz, 
/ 2 =13. 99Hz) , 4. 0048 ~ 3. 9569 (m, 1H) , 3. 8465 (s, 3H) , 3. 4636 ~ 
3. 3924 (m, 1H), 3. 0680 - 3. 0339 (m, 1H), 2. 9730 - 2. 9289 (m, 1H), 
2.7775 -2. 7047 (m, 1H), 2.3920 ~2.3320(m, 4H), 1.4517(t, 3H, 
J=11.00Hz); 

MS(EI)ffl/z: 465.0, 256.0, 165.0, 137.0, 101.0, 91.0, 65.0. 

26: (3R)-4-[(4-f &3p#gt£)]-l, 4--£#-3-&&- 

# 0. 200g(0.6mmol) (3R) -4-[ (4- ¥&£#&&) 4-* 
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# -3- $L & . 0. 184g (1. Ommol) *t * & %L f # , 
0. 088g(0. 33mmol)CAS» 0. 227g (1. 2 mmol) DCC 0. 04g (0. 33mmol) 
DMAP 15ml #CH 2 Cl 2 t> 24 'hBfr. it8lftMrE&, 

60 ml, {Mttf 10% NaHCOa&SL fofr NaCl it 

JPUN: £&&g&:3fr =1:9), #*MMfc 0. 29g. 

1 H-NMR(400MHz,CDCl 3 ): 5 7. 6067 (d, 2H, ^=8.30Hz), 7. 4254 - 
7. 3367 (m, 6H), 7. 3041 ~ 7. 2364 (m, 3H), 7. 1667 (d, 2H, ^=8.00Hz), 
5. 0923-4. 9933 (m, 3H), 3.9882 - 3. 9393 (m, 1H), 3.4185 ~ 
3. 3471 (m, 1H), 2. 9487 (d, 2H, ^=3.40Hz), 2.7940 ~ 2.7210 (m, 
1H), 2. 3549~2. 3195 (m, 4H) ; 

MSOBI)«/z: 467. 0, 422.0, 312.0, 255.9, 167.0, 115.0, 91.0, 
65. 0. 

27: (3R)-1, l-^*,>R,-4-[(4-f JMM**Jfc)]-l, 4- 
*#-3-&flfc-L-*.fllfc. £ & 

# 1 mmol(3R)-4-[(4-f *4MMUt>]-l, 4-'£#-3-|l&-L-3b 
#.^.^SI^f-20ml^ii,f M;, A 10ml SMT 2mmol ffiU&Jl. 

^-ILf 12h, iU£&-£, &iML&lL#l& 
«. ( 15, 15, 10ml ) jL^Uft^f-*, «Mff-*MH, 

^-aT^., «fc*^ ^^6|g:Sf;e,^i =1:2), #6 
&g|#^0 o 40g. 

1 H-NMR(400MHz,CDCl 3 ): 8 7. 80407 (dd, 2H, ^=8. 308Hz, 8. 320Hz, 
/ 2 =12. 386 Hz), 7. 40339 (dd, 2H, ^=2. 648Hz, 2. 588Hz, 
/ 2 =8.266Hz), 6. 68488 (d, 0. 5H, .^8. 208Hz) , 6. 57464 (d, 0. 5H, 
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^=8.872Hz), 5.06677 ~ 5. 02375 (m, 1H), 4.65100- 4. 58180 (m, 
1H), 4.50723 ~ 4. 38399 (m, 1H), 4.22503 - 4. 15725 (m, 2H), 
4.05936 ~ 3. 97473 (m, 1.5H), 3. 79537-3. 73058 (m, 0.5H), 
3.01496- 2.85539 (m, 3H), 2.47240 (s, 3H), 1.63840 - 
1. 40100 (m, 3H) , 1. 30660 ~ 1. 25900 (m, 3H) , 0. 94960 ~ 0. 88250 (m, 
6H); 

MS (EI) m/z\ 473. 3, 381.2, 302.2, 254.2, 238.0, 192.1, 180.2, 
169.9, 155.2, 90. 5„ 

*#it, #*t##5~6>h ##J:f:2#L £37t:, 5% co 2 ig- 

fcftft9k%l h&, fo^&mF (0. 30ng/mL) ^itiL^^-^ 

iSiXfa&fr&frfanM-SLti) NGF. *>Jl%%% t^#48h $ 

-fc^^i&t^: 0: l:**jJrA#; 2: 

i^te^t; 3: £&£JL^. ^^^^.^^^^^^J 4 
tf,^&#U^ 0„ 1 2] 1„ Opmol/L £j| 

S 1 ^A^^^^^T^^^J 4 
ikfr&% 20 >Nf ^^te. 
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71 IB- 


^iffL+iNijr vu. ong/mJj 


1. 0 




O 1 EC 

Z. 10 








2. 16 


(1.0pM)+NGF (0. 3ng/ml) 






1.50 


(10pM)+NGF(0. 3ng/ml) 





(A (*t#UJL); B (0.1 pM); C (1.0 pM) ; D (10. OpM)) 
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29: ;MLfl4fc^#T«itti*i§ FKBP12£-6^&& 
S2^{l{^£ 000308-FKBP12 £^ X-##^^® 0 

30: ;MLtt4b^4frtt#&iPlir #'&&*r££#^& 
frrtlS«*f!J:ttqil f *»6-&*£&J& (6-0HDA) 

*W#MMi<Ml<*), fr* 18-22 ft^la ( jLf >t« 

la, *$*i-jft&. FK506 ( 2 mg/kg) £^ 4 

& (5mg/kg) la), 10 K. 'MULftSMKip) 6-OHDA 

(8mg/kg) M 4h, £&i£4d, ATiMKsc) $*«|4 4b^#, 
*t&M&T&#^:f:&$L *&^f$2$J&, <MU&&*t#,, ilk 

#4fc#^3t&^ ijt, 2000g il'C 30min, JUi* 20|U JL&£A 
HPLC-^4fc##r«j^t« , J^'ML^T^Lt*¥«-Jm.* (NE) ^ 

f\ 3 

*#f^4&# *Jl^TJ& NE T^^*, 'J>Jt ip 

6-OHDA (8mg/kg) #TJ& NE #^*4*T If, i?iE.f*m 
la*t&, K0. 01. 4 ( 5mg/kg) &i^7 'Ml NE 

*T*.a«*, 6-OHDA ^'hJt£&#^*##4gll. 

(## P < 0. 01 jL«frjfrjRM f ** /> < 0, 01 vs &&*tHk 

la). 
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tt « g * 

1. £. (I) «-^«&#ft**4fc^#**Tf IMJiL4*^#: 




1 



(I) 

#4. CH 2 , 0, S, SO, S0 2 4 Njfe *t Ra^iL^ C-G 

Z A CH 2 , 0 A NR 4 , * t R**.*.* Ci-C***., 
RiACi~&jL**£#*Ufc, C,~Gi Ate* C 3 ~C 8 ^ 

H-A Ar 2 , 

R 2 jt C,~C 10 Ate* Ate**, A C 2 ~C,o AteAAtei**, it 
C 3 ~C 8 Sfriti, C s ~Cr^#*A Ar 2 ; itJL#&& 

WMtWcm*o*NM, 

t&^l~6>h&ilTfc#£,«i^: 0, S, N; & 



T*t 1-3 **ftT*«*IUWN*.ft: **, & 
4£4 d-C^fLA, C 2 ~C 4 *ifr&&, & 

J^tt^-SOzR! ^-CYZR 2 *t-f iL£,#l3L 

2. 1 #ifc#4fc^*b, *t 
X 4: S, SO S0 2 , 

Y£0, 

Z £ 0 i£ NH, 

Ri£##&§9 An. 

R 2 £ Ct~C 10 il C 2 ~C 10 jL#:iLiL^#L, it 

/^ft: C 3 ~C 8 3m&, C 5 ~C 7 JS£j*Si& Ar 2 ; jfc*K ilJt^Mi^ 

Ar, ;f* Ar 2 #iL&£| 1-**, 2-£&, 2- 

2-*«^^., 3-<i.»^, 2-*fc<5t£, 3-nb^ 
4-1fc<5L£, 2-***, 2-*$|«fc&i£ l 3-"5!<fc&; Ar t iL 
Ar 2 t&^l~3^^fes.il^T^^^^: II^^, jf*, 

c 2 ~c« jL^4 Jl4£**, c,~c*fciMfc f c 2 ~c<#&&, ^ 

f«-^-S0 2 Ari^-C0ZR,*h-fiL^^i^„ 

3. 1 iL 2 /Sfr&tf il : 

(3R) -4-[ (4- V*****.) ] -1, 4-*#-3-Kt^-L-^^#,^^ 

St, 

(3R) -4-[ (4- f ]-l , 4r*#-3H**-L-« A** 
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(3R) -4- [ (4- V ] -1 , 4-**-3-&£-L- « 

(3R) -4-[(4-ft*4*i)]-l, ^**-3-*A-L-JM £ 

<3RM-[(4-VJMP***)]-l, 4-**-3-M- [3- ( 3-rt* 

(3R) -4- [ (4- f ] -1 , 4-**-3-A^-[N-T &-N- 

(3R) -4- [ (4-T&3P&&&) ] -1, 4-**-3-**-**», 
(3R) -4- [ (4- ] -l , 4r**-3-**-( 2-JLfc? £) 

(3R)-4-[(4-f ]-l, 4^*-3-**- (3-**) - 

(3R)-4-[(4-f ]-l, 4-«&#-3-H&- (3-^6&) 

(3R)-4-[(4-f JMMWUt)]-l, 4-*#-3-**- ( 1, 3--* 

(3R)-4-[(4-TJt**gb*)]-l, 4-&*-3-&&- ( *. 
*&-3-«.) -ft St, 

(3R)-4-[(4-f ]-l, 4-**-3-&fc- ( l-Xj-jt,* 

(3R)-4-[(4-f 4-i*-3-M-[l- (2-* 

*) &-3-;»Ufc]-ftS, 
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(3R)-4-[(4-^^*Sb^)]-l, 4-##-3-*MK3-[2- ( 6- 
(3R) -4- [ (4- f * £ -* & & ) ] - 1 , 4- **-3-*fc- [N- 1, & 
(3R)-4-[(4-V«^A)]-l, 4h£*-3-&*- ( 1, 3-~£ 
(3R)-4-[(4-f^4St*)]-l, 4-&#-3-&&- (2-*fr) - 
(3R)-4-[(4-T**#**)]-l, 4r**-MUfc- (3-*JUfc> 
(3R) -4- [ (4- f ] -1, 4-*»-3-*A-[l-**-l- 

(3R) -4- [ (4- f ] -1, 4-if-3-f^-[l-fi-l- 
(3R) -4- [ (4- f ] -1 , 4hM^-3-***- *p 

is*, 

(3R) -4- [ (4- ¥ ] -1 , 4-&#-3H&f£-4p f V 
(3R)-4-[(4-f JMP***)]-1, 4-*#-3-*ft-< 2-¥*J*-3- 
(3R)-4-[(4rT ]-l, 4-*#-3-*tA-****'P 
(3R)-1, l-^*.^-4-[(4-f*^Sfc^)]-l, 4-£#-3-|£& 

4. -#f$4&M^#, #fe4MT**tt*i*l** 1-3 
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^/9r&tf£, i m k^Xr^tofr^n ***** 

(3R) -4-[ 4-*#-a7*«t-L-*« AAf" 

Sit > 

(3R) -4-[ (4- f ]~1 . 4-&#-3-&&-L-^#.&^ 

fig, 

(3R) -4- [ (4- ? 1 -1 , 4-*#-3-*fc*-L- & #, 

(3R) -4-[ (4- f ^^SfcA) ]-l , 4-&#-3-|&&-L-3&#,& ^ 

St, 

(3R)-4-[(4-T^^Sb*)]-l> 4-**-3-**-[3- (3-*^ 

(3R) -4- [ (4- T -1 , 4-^*-3-H^- [N- f * 

-N- ( 2-1fc?L& ) 

(3R)-4-[ (4-f JMMWt*)]-l. 4-^-3-^^-^^g§, 
(3R)-4-[(4-f JMP»«b*-)]-l. 4r*<-3-**-( 2-J=-*f &) 

(3R)-4-[(4-f &3P$&£-)]-l> 4-*#-3HMt- (N-T^-N- 

(3R)-4-[(4-f*^Sb*-)]-l, 4-^-3-^^- (3-**) - 

(3R)-4-[(4-f^.^Sb^)]-l, 4-*#-3-**t- (3-#6&) 

(3R)-4-[(4-¥&^gfc&)]-l> 4-*#-3-|W.- ( 1, 3-^^ 
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(3R)-4~[(4-¥&;MMfcA)]--l> 4-«t#-3-^- ( % 

(3R)-4-[(4-^^^*Sfe^)]-l, 4-&H-3-&&- ( 

(3R)-4-[(4-*P **4*ifc*)]-l, 4-**-MA-[l- (2-* 
*-3-*4J-*», 

(3R)-4-[(4-V*.****)]-l, 4-**-3-|M*- [3- [2- ( 6- 

(3lO-4r[(4rT*****)]-l, 4r*#-3-**- ( 1, 3--* 
(3R)-4-[(4-T*^Sb*)]-l, 4r*#-3-AA- (2-*-^) - 
(3R)-4-[(4-V**i*«b*)]-l, 4-*#-3-A^- (3-^|L*) 

(3R) -4- [ (4- f *^:***) ] -1, 4-4*-3-M- 

(3R) -4- [ (4- ¥&3P#S*J0 ] -1, 4-&#-3-3i&- 

(3-HVA**) 

(3R) -4-[ (4- V 4.*-***) ] -1 , 4r*#-3H**-*MUt * ^ 

fit, 

(3R) Hr [ (4r lUUMMUfc) ] -1, 4-&*-3-&&-4p f 
(3R)-4-[(^hT***ik*)]-l, 4-#*-3-jMt-< 2-VHA-3- 
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(3RM-[(4-f***ft*)]-l, 4-*#-3-^-^*^fSI, 
(3R)-1, l-^ft^-4-[(4-Ti^Sb*)]-l, 4-**-3-&* 

6. 1 - 3 fc-£rs!iL¥i4t&%i&M&ft 

7. JMHUJg-* 6 MZLtl % m& 
t&®&#m&, JfcJM**fc*J**4fc, 

JLSL%&%, T-f-A 

8. 7 ttflife, 
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